Substrate selection early after reperfusion of ischemic regions in the working rabbit heart.
Several substrates are available in vivo for oxidation by the myocardium. Although substrate selection has been studied extensively in normoxic myocardium, relatively little is known about substrate preference very early during reperfusion after ischemia. Carbon-13 isotopomer analysis was used to study substrate usage by nonischemic and reperfused-ischemic myocardium in a working heart that was subjected to 15 min or regional ischemia and reperfused for 5 min. Compared with nonischemic myocardium, the contribution of acetoacetate to acetyl coenzyme A was increased in the reperfused-ischemic region, and the contribution of exogenous lactate was decreased. Free fatty acid oxidation, however, was not different in the two regions. These results indicate that (1) early during reperfusion, ketone body oxidation may be more significant than has been emphasized, (2) the relative contribution of fatty acids to acetyl coenzyme A is not sensitive to ischemia followed by reperfusion, and (3) Carbon-13 magnetic resonance spectroscopy methods may be used for analysis of spatial heterogeneity of metabolism in the heart.